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SAMPLE MFE

Consider the Black-Scholes framework. A market-maker, who delta-hedges, sells a
three- month at-the-money European call option on a nondividend-paying stock.
T-- K=S(e) =50 §=0

You are given:

(i)  The continuously compounded risk-free interest rate is 10%. ¥ & 0.4
(i) The current stock price is 50.

(iii) The current call option delta is 0.61791. Ac (o) = O, 64194
(iv) There are 365 days in the year.

 Pedlends 4o ke our dt.

If, after one day, the market-maker has zero profit determine the stock Brice
move over the day. 2
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Second ~order effects
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10. Fortwo European call options, Call-I and Call-II, on a stock, you are given: Y 28 1 o
Greek Call-1 Call-IT
Delta 0.5825 0.7773 A J-N
Gamma 0.0651 0.0746 b r', Ny
Vega 0.0781 0.0596

Suppose you just sold 1000 units of Call-I.

=> [z = ~ 1000

Determine the numbers of units of Call-II and stock you should buy or sell in order to both
delta-hedge and gamma-hedge your position in Call-1.

(A)
(B)
©
D)
(E)

A-nouteaQ

buy 95.8 units of stock and s

sell 95.8 units of stock and buy 872.7 units of Call-II

buy 793.1 units of stock and

@t

nits of Call-II

sell 793.1 units of stock and buy 692.2 units of Call-II

sell 11.2 units of stock and buy 763.9 units of Call-II
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Insurance companies have two ways of dealing with unexpectedly
large loss claims:

Hold capital reserves
Diversify risk by buying reinsurance

Market-makers also have two analogous ways to deal with excessive
losses:

Hold capital to cushion against less-diversifiable risks - When risks
are not fully diversifiable, holding capital is inevitable

Reinsure by trading in out-of-the-money options
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